Introduction
In his early study, Chow (1985) We note that his empirical analysis focuses on the coefficient of lagged consumption in an autoregressive model for consumption. Finding that the confidence band of that coefficient includes 1, he suggested that the PIH is consistent with Chinese annual data. However, his statistical inference may not be valid when consumption obeys an integrated process, because the conventional t-test becomes invalid when consumption is an I(1) process. 1 Further, his work evaluates the validity of the PIH without addressing the predictability of consumption growth.
This paper fills this gap by directly investigating the in-sample and the out-ofsample predictability of consumption changes in China as well as the postwar US data for comparison. Our findings suggest that consumption changes are highly predictable, which provides a clear contrast with findings in Chow (1985 Chow ( , 2010 Chow ( , 2011 .
The rest of the paper is organized as follows. Section 2 provides a data description and preliminary test results. In Section 3, we provide our major findings. Section 4 concludes.
Data and Preliminary Analysis
We obtained per capita disposable income ( ) and consumption expenditure ( ) in
China from China Statistical Yearbook (2012) following Chow (1985 Chow ( , 2010 Chow ( , 2011 We employ their specification for Chinese data with an improved econometric method. 3 To deal with the Endogeneity bias, we use the iterative efficient Generalized
Method of Moments (GMM) estimation method (Hansen, 1982) and report results in Table 2 . Results from the US data are reported in Table 3 .
The first column provides instrumental variables used in each regression. The second column reports estimates along with their robust standard errors. The third column reports specification test (J-test) results, when applicable, along with corresponding p-values.
All estimates are positive and statistically significant at the 5% level, which provides strong empirical evidence against the PIH. Our model specification seems reasonable as the p-value of the J test statistics is greater than 0.05 in all regressions.
We also note that the estimates are substantially greater with Chinese data than those from the US. Estimates for vary from 0.835 to 0.872 in China, while it ranges from 0.287 to 0.769 in the US. This seems plausible because is a fraction of liquidity constrained consumers, and households in China are more likely to be such consumers relative to US counterparts. Tables 2 and 3 
Out-of-Sample Predictability
We next implement a more direct test for the PIH via out-of-sample forecast tests proposed by Diebold and Mariano (1995) and West (1996) . We evaluate predictability of lagged variables for consumption changes relative to that of the random walk model, which is consistent with the PIH (Hall, 1978) , serving as a benchmark.
The random walk model of implies,
where | is the 1-step ahead consumption forecast by the random walk model given information set at time t. The competing model using a vector of lagged variables as the explanatory variables ( ) is based on the following least squares regression,
Note that we use the difference filter for the consistency of the least squares estimator.
Given the least squares coefficient estimate, we construct the 1-step ahead forecast by such an alternative model | as follows.
where Δ | is the fitted value from (3) and is the actual realized observation at time
t.
We define the following loss function differential variable, The Diebold-Mariano-West statistic (DMW) with the null of equal predictive accuracy, : 0, is given,
where ̅ ∑ , and ̅ is the asymptotic variance of ̅ , ∑ , Г , where (•) denotes a kernel function where (•) = 0, , and Г is the autocovariance function estimate. 5 We carry out forecasting recursively by sequentially adding one additional observation from P% initial observations toward the end of observations. We re-estimate competing models are nested. 6 We report out-of-sample forecast exercise results in Tables 4 and 5 for China and the US, respectively. All RRMSPE values exceed one for both countries. Further, the DMW test rejects the null of equal predictability at any conventional significance level.
Our results are quite robust to alternative initial split ratios. 7 Again, we obtain strong empirical evidence against the PIH via more direct out-of-sample forecast analysis.
Tables 4 and 5 4 Concluding Remarks
This paper revisits the empirical inconsistency of the Permanent Income Hypothesis using household data in China along with the postwar US data as a benchmark.
We present strong evidence against the PIH in the sense that consumption growth is highly predictable, which is in contrast to the work by Chow (1985 Chow ( , 2010 Chow ( , 2011 who reported favorable indirect evidence using conventional but invalid normal approximation based tests.
Our in-sample analysis based on the specification of Campbell and Mankiw (1990) implies a lot weaker evidence of the PIH for Chinese data than the US data. The point estimates varied in the vicinity of 0.85 for China, while much smaller values were obtained when we use the US data, which seems reasonable because is a fraction of consumers who are liquidity constrained.
Our out-of-sample forecasting exercises directly address the predictability issue from the PIH. We obtain very strong results against the PIH for both countries in the sense that explanatory variables have substantial predictive contents for consumption growth, which is robust to the choice of sample split ratio. 7 The forecast performance may depend of the size of initial number of observations used in the estimation relative to the remaining observations for evaluations. Out-of-sample forecasting was recursively implemented by sequentially adding one additional observation from P% initial observations toward the end of observations. Split ratio denotes the number for P. RRMSPE denotes the ratio of the root mean squared prediction error of the random walk hypothesis to the competing model. DMW denotes the test statistics of Diebold and Mariano (1995) and West (1996) . * denotes rejection of the null hypothesis of equal predictability at the 1% significance levels.
